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MOUNT WAFER (W) ON SUSCBPTOR (32) 

HEATING WAFER (W) TO HIGH TEMPERATURE 

CONCURRENTLY SUPPLY «F« AND NH* 

PURGE 

SUPPLY WFg 

PURGE 

SUPPLY KH, 



SUPPLY SiH« 
PURGE 

RETRIEVE WAFER 
REPEATING PROCESS 
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(57) Abstract: Detection of vacuum degradation in vacuum circuit breakers has been low in detection sensitivity owing to the 
presence of various noises besides electric discharge. Accurate detection of vacuum degradation is made possible by detecting the 
continuity of electric discharge occurring between the electrode and the shield as vacuum degrades, and the duration of electric 
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discharge. It is arranged that the continuity of electric discharge is detected as a somewhat longer period of time than one cycle time 
of power source frequency and the duration of electric discharge is detected as a sufficiently longer period of time than one cycle 
time. 
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WO 02/48427 PCT/JPOl/10859 



5 &m&m 

(CVD&-) ±12Ufc^CDF^, — ^CDM^fcb^JtL^V^^-feSo 

15 — rtbb <^Mtr^fcil&BI*1£ £ LT ALD (Atomic Layer Deposition 

) fe^i^iitv^o -<73 ald m*. $,^£ffcWMJf* & i iifo^at 

^ 1 OH**;?^ «s3£K^sy» Lfc^0 2 ©JEClstff ;* £ j&JKMo 
25 ^£t>T-£5 0 
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L**b*as&, ±&(Dim< ald mt&s&temm&fthtiZEffi, imam 

?^fi) #*>»K ^/t— ^3, htDS^fcteT&fcfckLTVyfc. 
>*&§li<0J:9iBJlB;fcg#jr±, ALD fe©^ y^fa-<->3 y^^f A5:I< LT, 

xmm^mm^m-r^nmom^jmx^x^ tmw8Mf»m&#* % 

15 Slg©^If(i, HulEm^@»MW^^iaM 

Tm\t O.lsec -e$> «J » *:<D±m-± : £<Dtf*Mj£fc&^X 2.0nm coif: £ ^Ktf 5 
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*fe*»wri, m^^M^.^^ *mm±x-Rfc £&x&£fiLk\zmm&&& 

HI 2 tSS*^ A L DfeRtK*3SWfc <fc zmMmcvi&rf&Jfe&nM \^frk%<D 
20 B3tt, ^ t i 5^Ro»^4ll«t5fc»©3IS«®StS:*t 
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m 9 ?2> ^m<£>— MMfflfcX 5 TiN Wm<DJ&tf&jfe&MM-ttcib<D7u— 
-r— hX&% 0 

5 

io jfm<nmm^9&Lib, m^&*ffte?frfr<Dn^wmm^i'^xmmi-z>o 
^(DmQ&mmwte. tfx@$8Mi oa~i oc % */^v— ^ y K2 o, 

15 # ^P^&M 1 0 A— 1 0 C ii. 17—^5/ K 2 0 KWttf bfbtcjl^mXn 2 
2~2 4. «>Aai}&2 5, 2 6 fSr^Lt^t 3 0 M^tf*&m$rtZ> 0 HP 
*, x JfxmigMl OA- l OC W: % ^>v^3 0 ft^?*#!>^^W fcgf^jsfc 

WFe^^^U ^^1 0 BteWMtf*X$>% NHs^^ 
20 ffalfrU Jf*&&l 0Ctejm#*-efe3SiH4 (^^) tfx&m&irZo 

*m&fflx\^ —m\:vxm^ntc±T3^(Dyu>y^^2 oa, 20B, 20 

fi2ttfetLfc^JfE?&2 5 GI&2 5A, 2 5B, 2 5CJ;D45) fctt. 
25 Ml OA d»fcH*U4v^7B- = V hn-y- fc£5rilU-CgFfi£<B$E*"? 

£fc, i/^!7— K2 Of^tf bftfc;*f^il&2 6 (»S&2 6A, 2 6B, 2 
6CJ:9*5) ICS, ^ftl^lOB, 10Ci»6>B*UV^7n-ay 
h a — 7— 4?Srii CTBFf NHs tfxRXf SHU iff* £ tt§ 0 CZL <D 
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'Bk 2 5, 2 611 £r^-Y J"* 3 0 foizm£i%—fc&&-$-Z X 

#*$S&2 6 Zfttftcmm^ i/W—^y K2 0 ftKl^ttS WF 6 t NHalfc^ 



|?f^A r ^> N 2 ft £©^EHfc*f;* ^ 3 0 ^—#^T 5fc&<Z>#*£fEA 

^-r U—^y Kt — * — 2 1 fi % 7— ^5/ K 2 0 <D±®{;ilSS 
!7— y K 2 0 0£|» U 17 — K 2 0 rtSraii"t"5^0JPa^» 

NH4F * ^^sgfaESJtsai^^K^^ir 7^K2o — <D^mm±^mm lt 

15 "T?&5 0 

fc, -^-feTT 0 ^ 3 2 ^^>^m^ W SrlHrTV 3 2 <D 4 Ki~5 

20 3 5t%WJtfA , CV^ e .^T-^t^-3 5tt, ft^3 0©^|?i 

HN3rtf 4 0 145^ >v< 3 0 ©J©»K:ia«**K *WS^aai4rfl»i-5^^ 
4 1 &frL-xn&tfisy*4 2 icgSffiSti/tv*. H^2K^^4 2 J: •? % #^ 

25 4 2 (DWmmti t, ft^3 0, SWrtT 4 0 , ^71^ 4 1 CD a 
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*»9§#e>tt ald ifetcts^Bi^af^ov^ mz-tm 1 i^t±?47n 

2/7*1 0 0) ^mfcV^W &?-^^3 O^ttAU ttffifeto&g. 
5 ixfi4 5 Olldllllfett^ 3 2 ^Si~5 0 

1 0) ArfeSVMJ N 2 <^R£t£#*£r-:/^!7— K2 0^#fe(& 
loo, ft^30 Sr09;t rf 400Pa fctfM^SNS UT^^M* W MlHr:/ 

io H^»i-5o 

C^^iy^l 3 0) We^lcfTOAr, N 2 §r^Lfc t (D^r^^ !7 

K2 0-ft^Loo, ^^r^3 0%-@fS©JBE^fciftj*SM5U-C. m*.l£ WF 6 
Sr^-JEX «F|RJ=470Pa.sec fc ft 5 J: 5 H:ft*&i-5o 

(^7^14 0) #^P«S&£r#itb-C. ^^3 0Sr^Hf20Pa^T*T? 
15 *^#mt-5o 

(^^5/ 7*1 5 0) Nik ^i^T©Ar, N 2 Srffi^-UfcfcOSri'ir 17— 

W Jb^B&^J^^ NHs £r 470Pa.sec t 5 <£ 5 tc#fefei~5. 
Ufy/l 6 0) ^##&SH*ihU-C, 0Sr^!I^.HE20Pa£tT*-e 
20 H^M5-f-5o 

(^7y7*l 7 0) (7fS'/l 3 0) a>6> (^T^r/l 6 0) *T?S:3fieoiaSc 

^^y^f^I CW 2 nj^) ^/&l-5i§^», [2i2o— ^:^b {^-r<fc 

25 5 ^ mi© i o *m ^ M^mmm^m^^^^ t , ip*> i o -t^r 
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»W"ert, i oi^rs'7*i 2 oow^ v *sf-yf\ i5t umKB: 

fazmmvtcm i K^ufc*BSfcra— «bsk:ov>tw:ri— o^yr/sfcsrft-s-u 

(X^yT'l 0 0) ^!?x/sW|r^^3 OrtttAU ^J&B^^SJE 
Mx.«4 5 O^C^O^Ufcf-feT 0 ^ 3 2 ^«Si-5 0 

10 (^ryT'l 1 0) Arfe5V>!4 N 2 O^&ilfetf^&rS'ir V v K2 0-^#aJ& 

boo, 3 0 £#iJ;Lfc£400Pa t«^Lt^!>xyNW (ut-fe^ 

* 3 2 U#i&-f"5. 
(^s^l 1 5) ff©Ar, N 2 SriB^UT^T«)^JEK:Wa6bfcWF6^ 
£ NHs^StPNfJ- 7.5sec t <t 0 jfe5t&«BaSrlUfrr*, -©Ml 

15 i©«E»»^ W 2 N JK^lnm^-t-a^(Cffi^U-CV^o 

^(D^co WF 6 ;£f;*<£>#JB2 0.2Pa^JHs^^£EW: 102Pa XfcSo 

;tf;*ft*&«H*lL UT. ^-r S"< 3 0 20Pa J^T^X' 

(^^5/^1 3 0) WF 6 ^Cff©Ar, N 2 *il^Ufct>«©^ir 17— 
20 K 2 0 ^loo, ^-r ^ 3 0 fcgfjeoflE^JfcfiaWft L"C, #I&fc£ WF 6 
Sr^-ff X B#W=470Pa.sec t 5 <fc 0 Kigali" 5„ 
(XTJ//14 0) ^«j&SrfltlhU"C. *-r>v<3 0 SrW^tf 20Pa £^T*T? 

(^7^15 0) NHa^CffOAr, Na *S^bfct><OSr^!7— 
25 K2 O^Loo, 0lt^<OJE^^«J^^U-C. ^i^"?^ 

W _kfcRfr*&3M- NHa £ 470Pa.sec £ J; 5 ^^T6 0 
(^7=- ^16 0) ^f^#t^^ih tT, ^ ^ 3 0 20Pa JUT^X* 

(^f-y^l 7 0) (^s/^l 3 0) (^fy71 6 0) ^WftSSSrSrJt 
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5 — M^o-Cj&BIUS:#£-K:i4, (7fy7'l 3 0) d>6> (^^iy^l 6 0) 

^3 0t^f ^/Vift 9 £ Lfc»£\ lOt-T ^M«JK-ti:1\ ^©ftCQ 2 0f 

fil2.8nm bt£oft 0 

10 r^7°13 0) d»6> (^fy7 , 16 0) *T?=SrlRlU< 3 0f->f ^/Hft95SLfc# 
£\ ft|0©11Nr^Bi&»e>J«Ufcfc», i|&ffiU£20.1nm fcjfcD;*/!/- -TV b 

WF 6 # * t NHa <Dm§i<nmX*M£mm.&ftft 5 Ufc 0 * 

15 ^PJfi £ <z>0!IK:fi&££;h,3 1> OT'K* < . M&gm&ffJS: 5 ft*? 5 ^ N WF 6 

5 V * « NHa # * &ffife<V#x «fc 9 #P U tfJ?\ vvfc> •$> 5 / $?*&3g£^J£-#-<5 

#i|^«5 0 0sccmJ^±C0^C»fE4cOAr, N 2 #<D^tt;tf;^V^H 2 %#fc£&U 

20 cn?. ^-i?^iLTH2*ffiV^iifi, W 2 N R«rBWfcS**:< 

-C3£ffib-Ct>. jteBP*W:&sS<*5IBJBW:&sas. WF 6 fcSVH: NHb 

25 /<®$L 370<C, 1 IM" ^ /V© WF 6 tf*m&. NHa # *#*&4rVvf *L t> 470Pa.sec 
t U 1 f-^T ?/l'&1t 0 CO W 2 N K<D^J^*^^j 0.6 0.7nm T*fc5^lr^ U 
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15 % tf* <D&ffi-§L& 200Pa.sec $X±X\ 1 fM' ? /V&tc 9 £ LT V * 

20 fi0^^©^^ s ^^®(-i!l*t-5O{^S^^i:UT O.lsec £l±b 

UfCo 
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2.0nm OJ5fcBSfc*S S "T 5 i*IW 5 r. t U < ft V \ 

^Kiatu m^si^in^ o.isec js»6, 2.onm ©j^cfss-rsi'frrofltfBH-? 

5 2dnm OT©«4##te»K , F(lx.« SEM (iMl^I^) ^<7> 

t>©-eFifc<* [H7<7)7t3— — MCSrTJ;5fc, WF 6 ^, NHs^, SiH* 

WFetfXb SiH*^0#^spt3^5 - £fcl«fc*K W^WSi x ft 
15 2*3&S5Bj££*u W2N^^r.tLfc^^tL5^-a-^ (WN x i) 

f k $ 9 5 r. <h J; 9 , WN x g^© w 2 HK.tf wsi x 

20 fK^^ s "Bri6ift-5 0 #l;tr£, WF 6 , SiH 4) NH 3 , WF 6 , SiH 4 cDjiH^H 
t>jgUflc*&-*-<5^ WN x &*<OW 2 N<Ott;3fc5S<E«U WiWSix©H:*#J)l^ 
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A»f^tutft oa~ioc iz&m£titcjf*m$M 

^§r, iaf 4 4A~4 6Ai:i2f 4 4B~4 6Bi^U |Ef 4 4A~46A 
£r>^!7 — K2 0i'^t5t#(^ Ef4 4B~4 6Blrft^3 0 <D 
5 laiS^IHK § frfc 7 X/U 4 7 ~ 4 9 £ ggR Ufc4#/& t Vtc a £ fc s BB^BP 4 4 A~ 
4 6 A^fi#^«4 4 C~4 6 C^SHISU IEf4 4 B~4 6Bi^it4 4 
D~4 6D*SBR-*-3wi:fcJ:tK IHW44A~4 6 ARtMEM 4 4 B ~ 4 6B 

I4#M4 4D~4 6D*i#f5i#iu#§t4 4C~4 6C^1#U UK** 

^S,#^f 4 4 C~4 6 Cl:H#t5i:#K:#if 4 4D-4 6 DtrH#U 

15 ALD ^^<0K*ira* s ^R©#ii^'fe5fc*. 

»/X/V4 7~4 9 £JBV\fc«/£i: UTt>BaSJ&V\^ffift(D«^^6)»4 % 

4 9(Z5^5^flJt?fe-5#^1>fc!5. ^fagT'fe^o 
20, ^^SWtW 2 Nl^lt5^, ^tWF 6 ^x, NH 3 ii^, SiH 4 ^ 

25 (*7^X3 0 0) OWciAU ^-»FfJ£©«L 

8m*.t£4. 5 O^J^&nffkL.fciHrX* 3 2 KLffltTZo 

Ury7'3 1 0) Ar*>5V^±N 8 Sr^-Yl7— ^s> K2 0^too, ft 
^ 3 0 400Pa [«^IT^*?xa W KHHrX* 3 2 
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1 5) m=?<0 Ai\ N 2 &m&LX$kT<Dft& fcPSEUfc TiCk 13 
X t NHa tf* lOsec l&lg-rs C t <£ K> t£Z>ffl#m&$&fctZio - 

f^Ffl r±, - <Dffi&MfcX* WN jg^s 2nm /£jg-r 5H#FpQ icffi 3 UT 
TiCU^S=2SPa, NH3^-ff=301Pa 
5 (^7^5/^3 2 0) #*#y&£r#lt LT, 0 &#J;*.fi 20Pa fiTF* 

{*T?Zf3 3 0) TXCUtf^K^FOAr, N 2 Srjfi^Ufcfc©Sr^-1r !7 -3/ 

K2 0^Mtoo, ^1^3 0Srgfi£©JSE^7Klfiy«|*tU-C, W^tliWi 
£r#>Ex B#Pfl=260Pa.sec £ ft 5 ± 5 \Z.®@rrz> 0 
10 (*7"s^3 4 0) #*e^«rfltJk UT, ^>v*3 0 Srfllfcfcf 20Pa£AT£ 

(7fy^3 5 0) NHs^f-^pO Ar % N 2 Sr^Ufc^Sri^ !7 — 

W _h^B&^^^ NH3 & 665Pa.sec l-^^TSo 
15 (7f^3 6 0) # ^^SrflKlfc LT, ^ ^< 3 0 £0i!x.tf 20Pa 

Cx^-yT'S 7 0) .(J^yZ/S 3 0) Ufy^3 6 0) £"C&Efr^:<Z>|I! 

100 -^-r * /ijfc *) t& l,1tm&. t LX 14nm Sr#fc 0 

l£fc. JhfE Ufc^JS^d^^^-f. ^^5/^3 1 5 SrtT**?*d*ofc»^fctt. 
20 (*TvZf3 7 0) (^^3 3 0) Ufyy3 6 0) ffOiDSU 

fcv^x, *£go 8 iNf */w±#llj&sjB,e>;h/i\ 100 iM'^/i^rofllffi: tt 

12.8nm <Sr#7c 0 

* NH3 O^jj&OWJSr, H^SW Sflltra* U7c^ 0!IK:Jf i t < . 
25 Rt> TiCU^fe^V^fiNHs^O^^lhUfc^ 500sccm SI 

±.(D±ffiSL<D Ar, N 2 ^af©^mte^fe5V^ HaSrtfaS&U ft^SOrt 
cd TiCU ^ $> 6 v > fi NH3 # * jf L tU-T v >fe # 5 x^- is&MM UT t> A v \, £ 
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nteoim&jfe (ald^) <Dmim\^ &tt<omt#x&mm*rK&#rr 
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15 3. 1 IBjftoafJR^JSfefrfefc^VTs 

4 . iff 3fcgc 2 iaatt©i»aio^^^te*5v vr\ 

tWB^asaoi^-^^ *»rai*K:ttiet-*i*woTi»ri o.isec 19 . ^© 

aWBWRaoflCH-^ Sr«WB*Klff^*lWoTIRr4 O.isec -efe <9 % 
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FIG. 4 
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FIG. 5 
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FIG. 7 
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FIG. 8 
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